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ABSTRACT 


Background: Amino-terminal pro brain natriuretic peptide (NT-proBNP), a biologically inactive derivative of Brain natriuretic 
peptide is released from cardiac ventricles as a response to stretch resulting from congestive heart failure (CHF). The 
objective is to determine the correlation of NT-pro BNP levels with Left Ventricular Ejection Fraction (LVEF) in cardiac failure 
patients. Methods: 78 patients with CHF (50 men, 28 women; mean age 58.26 +/- 10.59 y) were included in this study. NT- 
ProBNP and LVEF was measured in 78 patients of CHF (20-80) years of age both sexes). Prior consent of all subjects was 
taken. History and investigations were recorded in specially designed proformas. Results: There was a positive correlation 
between NT-proBNP and LVEF and NT-proBNP increased significantly with each increasing class of the disease severity. 
Conclusion: The severity of CHF can be objectively assessed by measuring the circulating levels of NT-proBNP. NT-proBNP 


may be a better indicator of the severity of ventricular dysfunction than clinical judgment alone. 
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INTRODUCTION 


In recent decades , congestive heart failure (HF) is on 
the rise world over and is thus becoming a major 
public health problem."! Cardiovascular disease is the 
leading cause of death worldwide with a less than 
50% four year survival rate.”! Cardiac failure is the 
fastest growing clinical cardiac disease entity in the 
United States.2]_ Most South Asian countries, 
including Pakistan, Bangladesh and India, belong to 
low and middle income countries (LMICs) and are 
identified to have a higher risk of coronary heart 
diseases (CHD) as compared to other part of the 
globe."! In India alone, the occurrence is 1.57 million 
per year and frequency is 18 million patients.©! HF is 
one of the most frequent causes of multiple 
hospitalizations,©! as well as elevated  costs.'7! 
Premature diagnosis and treatment are of substantial 
importance. 

Preliminary CHF diagnosis is frequently clinical and 
non-specific and hence challenging. No unified 
system of diagnostic criteria has been agreed as the 
gold standard for heart failure. Several criteria have 
been designed but all rely on similar indicators of 
symptoms and elevated filling pressures and merge 
data from the patient history, physical examination 


Name & Address of Corresponding Author 
Dr. Ambreen Tauseef 


Associate Professor, Department of Physiology, CMH 
Lahore Medical College & IOD, 
Lahore, Pakistan. 





and radiological findings of chest X_ ray. 
Determination of CHF is complex because it’s a 
syndrome and moreover symptoms are vague. 
Expensive procedures as echocardiography are used 
for differential diagnosis. Therapeutic options decline 
as CHF progresses, patient may necessitate 
mechanical intervention such as left ventricular assist 
devices or even heart transplant.! To shrink 
morbidity and mortality early positive diagnosis is 
Vital. 

In emergency setting with acute onset of dyspnoea, it 
is difficult to make differential diagnosis of chronic 
obstructive pulmonary disease (COPD) and 
congestive heart failure because of the non-specific 
symptoms, which are not sensitive for the definitive 
diagnosis of heart failure. Although 
echocardiography is the gold standard for left 
ventricular dysfunction,™! it is not always accessible 
in tertiary care set up. Thus, there has emerged a rising 
need for a reliable, fast, accessible and cheap test.!0! 

Serum B-type Natriuretic peptide (BNP) is used 
nowadays in the diagnosis of heart failure. BNP is a 
hormonally active peptide that is released from the 
left ventricular wall in response to stretch in the 
myocytes. It is produced as a prohormone, Pro BNP 
which is consequently cleaved into N Terminal —pro 
BNP (NT-ProBNP) and the biologically active BNP. 
It is then secreted into the blood in equimolar 
amounts." Circulating BNP protects the body from 
plasma overload by inducing natriuresis, diuresis, 
sympathetic inhibition and dilatation of vascular 
walls,!171 
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When heart fails, it stretches which leads to decrease 
left ventricular ejection fraction. The discharge of 
NT-Pro BNP is directly related to myocardial stretch. 
Henceforward levels rise significantly with 
worsening symptoms and worsening LVEF. That’s 
why it is a potential biomarker for risk assessment and 
diagnosis.!!3-141 

It is therefore a consistent biomarker for quantitative 
evaluation of heart failure severity. It can also help the 
clinician in diagnostic and therapeutic decision.">! 
Unluckily, this extremely useful biomarker has not 
yet been normally integrated in our guidelines for 
management of heart failure although it is being 
incorporated internationally. In order to highlight the 
role of NT-Pro BNP in cardiac failure no study has 
been done so far in our population. 


MATERIALS AND METHODS 


The venue of this study was Post graduate medical 
institute, Lahore in cooperation with Punjab Institute 
of Cardiology Lahore. It is a cross sectional analytical 
study. NT-Pro BNP levels were checked in sixty four 
patients of CHF (30-80 years of age both sexes). 
Patients with renal disease, AMI or unstable angina 
were excluded. Serum concentration of NT-Pro BNP 
was assessed by Immunological UV assay and 
enzyme linked assay (ELISA) and LVEF was 
measured using Hewlett Packard Image point, model 
M2410A (Andover, Massachusetts, USA). SPSS 20 
(Statistical Package For Social Sciences) was used for 
analysis. P-value of <0.05 was significant. 

Sixty four patients with CHF (31 men, 33 women; 
mean age 58.26 + 10.59 y) were included. Higher than 
normal levels of NT-pro BNP were found in CHF 
patients. Positive correlation between NT-pro BNP 
and heart failure severity was found in patients, and 
the level of NT-pro BNP increased significantly with 
increasing class of the disease. 


RESULTS 


Mean LVEF measured by echocardiography ranged 
between 36.6+8.3. The mean LVEF was higher in 


females (40%) than males (34%) .The patients were 
subdivided based on LVEF as per Euro Score into 
three categories of heart failure: Mild (LVEF 45- 
55%) ,Moderate (LVEF 30-45%) and Severe (LVEF 
<30%) The majority (46%) suffered from moderate 
heart failure, while 32% from severe and 21 % from 
mild heart failure [Table 1]. 





Table 1: LVEF - Based Classification of heart failure 
among males and females 





























(LVEF based classification) 

Total Male Female 

N % N % N | % 
LVEF* 36.648.3 34.747.2 40+9.1 
Heart 
Failure 
Mild 17 21.8% | 5 10.0% | 12 | 42.8% 
Moderate 36 46.1% | 26 52.0% | 10 | 35.7% 
Severe 25 32.0% | 19 38.0% | 6 21.4% 


























*LVEF -— Left Ventricular Ejection Fraction 

The comparison of plasma levels of NT-Pro BNP 
amongst different categories of heart failure classified 
as mild, moderate and severe based on worsening Left 
Ventricular Ejection Fraction was determined [Table 
2]. 

Patients with LVEF in the range of 45-55% were 
grouped as mild heart failure patients while LVEF 
between 30-45% as moderate and LVEF <30% as 
severe heart failure. The patient distribution was such 
that 17 belonged to the mild group 36 to the moderate 
heart failure and 25 patients were having severe heart 
failure. Mean NT-ProBNP levels in patients was 7493 
pg/ml. Mean NT-ProBNP levels in patients with mild 
heart failure was 1971 pg/ml while it was 7134 pg/ml 
in patients with moderate heart failure. The difference 
in NT-ProBNP levels between mild and moderate 
heart failure groups was significant (p value .019). 
The mean value increased to 11,964 pg/ml in patients 
with severe heart failure ; however the difference in 
NT-ProBNP levels among moderate and severe heart 
failure categories was not significant(p value 0.072). 
Correlation coefficients of NT-ProBNP when plotted 
against heart failure category showed a positive 
correlation between these two variables (r=0.445) 
which is statistically highly significant (p < .001) 
[Table 3]. 





Table 2: Variation of NT-Pro BNP in different heart failure categories in males and females 




























































































Heart failure category | Mild LVEF: | Moderate p-value* Severe LVEF: p- value** Total 
by LVEF (n=17) LVEF: (n=36) (n=25) (n=78) 
NT-Pro BNP | Male 1141 (n=5) 6814 (n=26) .163 8498 (n=19) 530 6787 (n=50) 
levels Female 2318 (n=12) 7967 (n=10) 045 22937 (n=6) 021 8754 (n=28) 
(pg/ml) Total 1971 7134 019 11964 072 7493 
*Comparison of NT-ProBNP levels between mild and moderate heart failure categories (T-test) 
**Comparison of NT-ProBNP levels between moderate and severe heart failure categories (T-test) 
Table 3: Correlation coefficients between NT-ProBNP and Heart Failure Category 
NTproBNP Heart Failure 
Spearman's rho NT-ProBNP Correlation Coefficient 1.000 A45*# 
Sig. (2-tailed) . .000 
N 78 78 
Heart Failure Correlation Coefficient 445** 1.000 
Sig. (2-tailed) .000 : 
N 78 78 
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** Correlation is significant at the 0.01 level (2-tailed). 








DISCUSSION 


The current study aimed to relate the levels of NT- 
ProBNP with the Left Ventricular Ejection Fraction 
measured by echocardiography which is the gold 
standard for the heart failure assessment. But it is not 
readily available to all the patients in the emergency 
and is dependent on observer. Three groups were 
made as having mild heart failure (LVEF 45-55%), 
moderate failure (LVEF 30-45%) and severe heart 
failure (LVEF <30%). Comparison of NT-ProBNP 
levels were made in all three groups. The average 
levels increased from 1972 pg/ml in mild heart failure 
to 7134 pg/ml in moderate heart failure and went upto 
11,964 pg/ml in severe heart failure patients. The NT- 
ProBNP plasma levels showed correlation with 
increasing severity of disease. This is in line with 
various studies done by Amulya et al, 2012 and Liugi 
et al, 2009 and Januzzi et al 2006 which demonstrated 
that increase level of natriuretic peptides occur with 
worsening left systolic heart failure and worsening 
ejection fraction."%!7.!8) 

The NT-ProBNP determination is thus useful in 
diagnosis and assessment of severity of systolic 
dysfunction of heart and measures the extent of 
ventricular dilatation. 

NT-ProBNP is used as an emergency marker which 
can be measured for initial screening and _ then 
followed up to monitor the severity of congestive 
heart failure." 


CONCLUSION 


Positive correlation was observed between worsening 
class of heart failure based on Left Ventricular 
Ejection Fraction and serum NT-ProBNP levels. Thus 
the release of NT-ProBNP from the ventricles 
increases as the cardiac dilatation increases and 
ejection fraction falls. This makes it a reliable 
quantitative marker for severity assessment and 
supports in classification of CHF patients based on 
severity. 


Recommendations: 

The cardiac marker NT-ProBNP needs to be 
implemented in cardiac emergency centres routinely 
for early diagnosis of CHF. The initial triage of 
suspected CHF patients using this biomarker can be 
done as per international guidelines for cardiac failure 
management. 


REFERENCES 


Roger VL. Epidemiology of heart failure. Circ Res. 2013; 
113(6): 646-59. 

Henkel M, Redfield M, Weston SA, Gerber Y, Roger VL. 
Death in heart failure. A community perspective. Circ Heart 
Fail, 2008; 1(2): 91-7. 

Robert H. Heart Failure; Emerg. Med. J, 2010; 7:129-130. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


Yusuf S, Rangarajan S, Teo K, Islam S, Li W, Liu L, et al. 
Cardiovascular Risk and Events in 17 Low-, Middle-, and 
High-Income Countries. N Engl J Med. 2014; 371(9): 818-27. 
Huffman M, Prabhakaran D. Heart failure: Epidemiology and 
prevention in India. Natl Med J India, 2010; 23: 283-8. 
Dunlay SM, Redfield MM, Weston SA, Therneau TM, Long 
KH, Shah ND, Roger VL. Hospitalizations after heart failure 
diagnosis: a community perspective. J Am Coll Cardiol. 2009; 
54(18): 1695-702. 

Rohde LE, Bertoldi EG, Goldraich L, Polanczyk CA. Cost- 
effectiveness of heart failure therapies. Nat Rev Cardiol., 2013; 
10(6):338-54. 

Loh JC, Creaser J, Rourke DA, Livingston N, Harrison TK, 
Vandenbogaart E, Moriguchi J, Hamilton MA, Tseng CH, 
Fonarow GC, Horwich TB. Temporal trends in treatment and 
outcomes for advanced heart failure with reduced ejection 
fraction from 1993-2010: findings from a university referral 
center. Circ Heart Fail. 2013; 6(3):411-9. 

Oh JK. Echocardiography in heart failure: beyond diagnosis. 
Eur J Echocardiogr., 2007; 8(1): 4-14. 

Lokuge A, Lam L, Cameron P, Krum H, de Villiers Smit, 
Bystrzycki A, Naughton MT, Eccleston D, Flannery G, 
Federman J, Schneider HG. B-type natriuretic peptide testing 
and the accuracy of heart failure diagnosis in the emergency 
department. Circ Heart Fail. 2010; 3(1):104-10. 

Zaninotto M, Mion MM, Di Serio F, Caputo M, Ottomano C, 
Plebani M. PATHFAST™ NT-proBNP (N-terminal-pro B type 
natriuretic peptide): a multicenter evaluation of a new point-of- 
care assay. ClinChem Lab Med., 2010; 48(7): 1029-34. 
Lainscak M, von Haehling S, Anker SD. Natriuretic peptides 
and other biomarkers in chronic heart failure: from BNP, NT- 
proBNP, and MR-proANP to routine biochemical markers. . Int 
J Cardiol., 2009; 132(3): 303-11. 

Salah K, Stienen S, Pinto YM, Eurlings LW, Metra M, Bayes- 
Genis A, Verdiani V, Tijssen JG, Kok WE. Prognosis and NT- 
proBNP in heart failure patients with preserved versus reduced 
ejection fraction. Heart. 2019; 105(15): 1182-9. 

Zile MR, Claggett BL, Prescott MF, McMurray JJ, Packer M, 
Rouleau JL, Swedberg K, Desai AS, Gong J, Shi VC, Solomon 
SD. Prognostic implications of changes in N-terminal pro-B- 
type natriuretic peptide in patients with heart failure. J Am Coll 
Cardiol., 2016; 68(22): 2425-36. 

Pu DR, Chiong JR, Zhou QC. Clinical applications of N- 
terminal pro B-type natriuretic peptide in heart failure and other 
cardiovascular diseases. Heart Fail Rev., 2010; 15(4):293-304. 
Belagavi AC, Rao M, Pillai AY, Srihari US. Correlation 
between NT proBNP and left ventricular ejection fraction in 
elderly patients presenting to emergency department with 
dyspnoea. Indian Heart J., 2012; 64(3):302-4. 

Luigi,B. Role of ProBNP in cardiac failure.Eur.Cardiol.J., 
2009; 65(4):344-52. 

Januzzi JL, van Kimmenade R, Lainchbury J, Bayes-Genis A, 
Ordonez-Llanos J, Santalo-Bel M, Pinto YM, Richards M. NT- 
proBMNP testing for diagnosis and short-term prognosis in acute 
destabilized heart failure: an international pooled analysis of 
1256 patients: the International Collaborative of NT-proBNP 
Study. Eur Heart J. 2006; 27(3): 330-7. 

Betti I, Castelli G, Barchielli A, Beligni C, Boscherini V, De 
Luca L, Messeri G, Gheorghiade M, Maisel A, Zuppiroli A. 
The role of N-terminal PRO-brain natriuretic peptide and 
echocardiography for screening asymptomatic left ventricular 
dysfunction in a population at high risk for heart failure. The 
PROBE-HF study. J. Card. Fail. 2009;15(5): 377-84. 





Cnnals of Intemational Medical and Dental Reseach, Vel (6), Issue (5) 


N 
(s°) 
(x) 
=> 
le 
5 
J 
er) 
aie 
i) 
fo) 
iy 
i 
= 
Dn 
=> 
Les} 
< 





Malik et al; Covretation of NI-puBNP levels with Left Ventiicular 


opyright: © Annals of International Medical and Dental 
Research. It is an open-access article distributed under the 
terms of the Creative Commons Attribution Non-Commercial 
License, which permits unrestricted non-commercial use, 
distribution, and reproduction in any medium, provided the 
original work is properly cited. 


NM 
@ 
CQ 
= 
ime 
S 
=) 
>] 
Lad 
S 
(x) 
3 
@ 
5. 
DH 
rs 
| 
< 


How to cite this article: Malik A, Sohail H, Tauseef A, Javed 
S, Talib M, Ashraf H. Correlation of NT-pro BNP levels with 
Left Ventricular Ejection Fraction in Cardiac Failure Patients. 
Ann. Int. Med. Den. Res. 2020; 6(5): BC04-BC07. 


Source of Support: Nil, Conflict of Interest: None declared 








Canals of Inteunational Medicat and Dental Research, Vel (6), Josue (5) Page7 


